PMP70 knock-down generates oxidative stress and pro-inflammatory cytokine production in C6 glial cells.
By using RNA interference (RNAi) in rat C6 glial cells, we previously generated the cell line abcd3kd in which the peroxisomal half-transporter PMP70 was stably knocked-down. The observations that abcd3kd cells had peroxisomal beta-oxidation impairment and an increase of hexacosenoic acid in cholesterol ester fraction, indicated an overlapping function of PMP70 with adrenoleukodystrophy protein (ALDP), the peroxisomal half-transporters involved in X-linked adrenoleukodystrophy (X-ALD). The objective of the present study was to investigate whether PMP70 could affect some oxidative and inflammatory parameters, since many findings indicate oxidative damage in the brain of ALD patients and inflammation is a hallmark of the cerebral forms of X-ALD. We thus measured parameters indicative of oxidative stress, the expression or activity of antioxidant enzymes, and the production of some pro-inflammatory cytokines. Our results show that, due to inducible nitric oxide synthase up-regulation, abcd3kd cell line produces higher levels of nitrites than native C6 cells. The enhanced production of superoxide and thiobarbituric acid-reactive substances, the increased expression of mitochondrial superoxide dismutase, and the reduction of catalase and glutathione peroxidase activities confirm the presence of an oxidative process. We then measured the concentrations of TNFalpha, IFNgamma, and IL-12 and we observed that abcd3kd cells produce higher amounts of pro-inflammatory cytokines compared to native C6 cells. By using neutralizing antibodies against IL-12, not only inflammatory parameters significantly decrease, but nitrite and superoxide production is also affected. This demonstrates that oxidative status of abcd3kd cells is not a direct PMP70 knock-down consequence, but depends on IL-12 release. The scenery induced by the knock-down of PMP70 in C6 cells recall the oxidative and inflammatory status observed in human X-ALD and thus reinforce the idea that PMP70 could affect the clinical course of the disease.